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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To decrease variation in transmittance, to suppress the occurrence of 
disturbances in a display and to obtain a thin type liquid crystal display device by using 
such a liquid crystal that has multidomain orientation of liquid crystal molecules. 
CONSTITUTION: The liquid crystal display device 20 has a stacked structure of a liquid 
crystal display 2 and a coordinate input device 3 in such a manner that a display is shown 
in the liquid crystal display 2 under the coordinate input device 3. The liquid crystal 21 to 
be filled in a cell 15 is such a liquid crystal having multidomain orientation of liquid crystal 
molecules. Namely, the liquid crystal display 2 is a TN display in which a twisted nematic 
liquid crystal (TN) having random orientation of liquid crystal molecules is used. The liquid 
crystal 21 with the multidomain orientation is generally called as a polymer dispersion 
liquid crystal and contains randomly oriented liquid crystal molecules. The liquid crystal 
21 having a multidomain system shows different orientation direction in multidomains, so 
that even when the liquid crystal 21 is moved, the orientation of the liquid crystal is 
homogenized as a whole. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by forming orientation of the liquid crystal molecule of said liquid crystal into a multi-domain 



*in the liquid crystal display possessing the liquid crystal display which comes to fill up liquid crystal in a eel, and the coordinate input device 
which carries out switching operation and performs coordinate input process by laying on top of said liquid crystal display, being arranged, and 
being pressurized. 

[Claim 2] The liquid crystal display characterized by the thing which was done for the orientation of the liquid crystal molecule at random, and 
which are twisted and uses a pneumatic (TN) mold display as said liquid crystal display in a liquid crystal display according to claim 1 . 
[Claim 3] The liquid crystal display characterized by using a polymer dispersed liquid crystal as said liquid crystal in a liquid crystal display 
according to claim 1 . 

[Claim 4] The liquid crystal display characterized by to establish an obstruction between the pixels adjoined in said eel in the liquid crystal 
display possessing the liquid crystal display considered as the configuration which comes to fill up liquid crystal in a eel with the substrate of 
the pair by which opposite arrangement was carried out, and performs a display action per predetermined pixel, and the coordinate input unit 
which carries out switching operation and performs coordinate input process by laying on top of said liquid crystal display, being arranged, and 
being pressurized. 

[Claim 5] It is the liquid crystal display characterized by being arranged at least in one side of the substrate of a pair with which said 
obstruction constitutes said eel in a liquid crystal display according to claim 4. 

[Claim 6] The liquid crystal display characterized by using as a spacer which holds said obstruction in a liquid crystal display according to claim 
4 or 5 in the condition of carrying out predetermined distance alienation of the substrate of said pair. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display arranged after it started the liquid crystal display, especially a liquid 
crystal display and coordinate input process have piled up. In recent years, in an electronic notebook etc., a liquid crystal display and 
coordinate input process are unified, and there are some which were constituted so that it could input directly by carrying out press actuation 
of the contents displayed on the liquid crystal display with Penn or a finger. 

[0002] In this kind of liquid crystal display, the thrust accompanying alter operation is impressed to a liquid crystal display at the time of the 
Penn input or finger alter operation. Therefore, in this way, alter operation is expected the liquid crystal display which can maintain the display 
of a liquid crystal display in the good condition, even if press actuation of the liquid crystal display is carried out with Penn or a finger. 
[0003] 

[Description of the Prior Art] Drawing 1 0 is the block diagram showing the first example of the conventional liquid crystal display 1 . This 
illustration **** -j j s considered as the configuration which piled up the liquid crystal display 2 and the coordinate input device 3, 
and is considered as the configuration in which the display of a liquid crystal display 2 is carried out to the lower part of the coordinate input 
device 3. Therefore, those who operate it are considered as the configuration which can operate the coordinate input unit 3 according to the 
contents of a display displayed on a liquid crystal display 2. Moreover, in the example shown in this drawing, the coordinate input unit 3 is 
considered as the configuration which carries out a coordinate input by pressing Penn 4. 

[0004] While a liquid crystal display 2 is considered as the configuration filled up with liquid crystal 8 in the eel formed with the glass 
substrates 5 and 6 and frame 7 of a pair, polarizing plates 9 and 10 are arranged in the outside of each glass substrates 5 and 6. Moreover, the 
coordinate input device 3 is constituted by the resistance film type tablets 1 1 and 12 of a pair, and by pressing a predetermined location by 
Penn 4, the resistance corresponding to a press location occurs and it is considered as the configuration which detects a press location by 
detecting this as an electrical signal. This coordinate input device 3 is considered as the configuration by which adhesion immobilization was 
carried out at the liquid crystal display 2 using the transparence adhesive tape 13. 

[0005] The above-mentioned liquid crystal display 1 is considered as the configuration piled up where the coordinate input unit 3 is stuck in 
the upper part of a liquid crystal display 2, as shown in drawing 10 . For this reason, if press actuation of the coordinate input device 3 is 
carried out by Penn 4, this thrust will be impressed also to a liquid crystal display 2, and a glass substrate 5 will bend. Thus, if bending occurs 
in a glass substrate 5, it is known that the phenomenon (display turbulence) in which the display of a liquid crystal display 2 will be indistinct in 
the predetermined range near the pressing point (abbreviation and 3cm2) will occur. 

[0006] Then, preventing generating of display turbulence was performed by constituting from the former so that the gap section 14 may be 
formed between a liquid crystal display 2 and the coordinate input unit 3, the thrust which generates the coordinate input unit 3 by carrying 
out press actuation may be intercepted in the gap section 14 like the liquid crystal display 1 1 shown in drawing 1 1 and it may not be 
transmitted to a liquid crystal display 2. In addition, it is the maintenance plate holding the coordinate input unit 3 which 16 in drawing shows. 
[0007] Moreover, as other approaches, the liquid crystal display of a configuration of having formed the guard plate with high reinforcement in 
the upper part (the coordinate input unit 3 and side which counters) of a polarizing plate 9 is also proposed so that thrust may not be 
transmitted to a liquid crystal display 2. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when the gap section 14 was formed between the liquid crystal display 2 and the 
coordinate input device 3, there was a trouble that the front face of a liquid crystal display 2 and reflection by the air interface which exists in 
the gap section 1 4 are large, permeability fell and only a dark liquid crystal display could be realized. 

[0009] On the other hand, although small thin shape-ization was desired, the electronic equipment (for example, electronic notebook etc.) by 
which the above-mentioned liquid crystal display 1 1 is carried had the trouble that the thickness of a liquid crystal display 1 1 originated in a 
large next door and this, and thin shape-ization of electronic equipment could not be attained, when the gap section 14 or a guard plate was 
arranged between the liquid crystal display 2 and the coordinate input unit 3. 

[0010] the point of the above [ this invention ] — taking an example — ** — it is **, and it aims at offering the liquid crystal display which 
can realize the clear display screen, attaining thin shape-ization. . 



'[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this invention, it is characterized by providing the 
following various means. In invention according to claim 1 , it is characterized by forming orientation of the liquid crystal molecule of said liquid 
crystal into a multi-domain in the liquid crystal display possessing the liquid crystal display which comes to fill up liquid crystal in a eel, and the 
coordinate input device which carries out switching operation and performs coordinate input process by laying on top of said liquid crystal 
display, being arranged, and being pressurized. 

[0012] Moreover, in invention according to claim 2, it is characterized by the thing which was done for the orientation of the liquid crystal 
molecule at random and which are twisted and uses a pneumatic (TN) mold display as said liquid crystal display in a liquid crystal display 
according to claim 1. 

[0013] Moreover, in invention according to claim 3, it is characterized by using a polymer dispersed liquid crystal as said liquid crystal in a liquid 
crystal display according to claim 1 . Moreover, the liquid crystal display considered as the configuration which comes to fill up liquid crystal 
with invention according to claim 4 in a eel with the substrate of the pair by which opposite arrangement was carried out, and performs a 
display action per predetermined pixel. In the liquid crystal display possessing the coordinate input unit which carries out switching operation 
and performs coordinate input process, it is characterized by establishing an obstruction between the pixels adjoined in said eel by laying on 
top of said liquid crystal display, being arranged, and being pressurized. 

[0014] Moreover, in invention according to claim 5, said obstruction is characterized by being arranged at least in one side of the substrate of 
the pair which constitutes said eel in a liquid crystal display according to claim 4. 

[0015] Furthermore, in invention according to claim 6, it is characterized by using said obstruction as a spacer held in the condition of carrying 

out predetermined distance alienation of the substrate of said pair in a liquid crystal display according to claim 4 or 5. 

[0016] 

[Function] Here, when thrust is impressed to a liquid crystal display 2 and a glass substrate 5 bends, the reason which display turbulence 
generates in a liquid crystal display 2 is considered. Drawing 12 shows the liquid crystal display 2 in the condition that thrust is not impressed. 
Liquid crystal with predetermined orientation (an orientation condition is notionally shown in drawing 12 ) was used for the conventional liquid 
crystal displays 1 and 1 1 as liquid crystal 8. Moreover, liquid crystal 8 was considered as the movable configuration into the eel 13 formed with 
the glass substrates 5 and 6 and frame 7 of a pair. 

[0017] For this reason, if Thrust F is impressed to a liquid crystal display 2 and bending occurs in a glass substrate 5 as shown in drawing 13 , 
liquid crystal 8 will move in the direction shown by the arrow head A in a eel 15 (flow), the liquid crystal molecule of liquid crystal 8 will swing 
with this migration, and a regular orientation condition will be confused. It originates in turbulence of this orientation, the permeability of light is 
changed, and it is thought that the above-mentioned display turbulence occurs. 

[0018] In view of the above-mentioned point, the orientation of a liquid crystal molecule considered as the configuration using the liquid crystal 
formed into the multi-domain by claim 1 thru/or invention of 3. Generally the liquid crystal formed into the multi-domain is called a polymer 
dispersed liquid crystal, and is considered as the configuration to which orientation of the liquid crystal molecule was carried out at random. 
Therefore, since, as for the liquid crystal formed into the multi-domain, the directions of orientation in a multi-domain differ, respectively even 
if a liquid crystal display is pressed and migration occurs in the liquid crystal in a eel, if it sees on the whole, the orientation of liquid crystal is 
equalized and fluctuation of permeability can control generating of the above of display turbulence few. 

[0019] Moreover, in invention claim 4 and given in five, since it considers as the configuration which established the obstruction between the 
pixels adjoined in a eel, even if thrust is impressed to a liquid crystal display, migration of the liquid crystal in a eel is regulated with an 
obstruction. Therefore, since turbulence of liquid crystal orientation is also prevented by controlling migration of liquid crystal as mentioned 
above, the fitness which the permeability of light is stabilized and does not have display turbulence can realize a screen. 
[0020] Furthermore, since the clearance of the substrate of the pair which constitutes a ce! from invention according to claim 6 by using an 
obstruction as a spacer can be kept constant, also by this, the orientation of liquid crystal can be stabilized and a good screen can be realized. 

[0021] 

[Example] Next, the example of this invention is explained to a drawing and **. Drawing 1 shows the liquid crystal display 20 which is the 1st 
example of this invention. The liquid crystal display 20 concerning the 1 st example corresponds to claim 1 thru/or 3, and it is characterized by 
forming orientation of the liquid crystal molecule of liquid crystal 21 into a multi-domain. 

[0022] Hereafter, the configuration of a liquid crystal display 20 is explained. In addition, in drawing 1 , the same sign is attached and explained 
about the same configuration as the configuration shown in drawing 10 thru/or drawin g 13 . The liquid crystal display 20 is considered as the 
configuration which piled up the liquid crystal display 2 and the coordinate input device 3, and is considered as the configuration in which the 
display of a liquid crystal display 2 is carried out to the lower part of the coordinate input device 3. Therefore, those who operate it are 
considered as the configuration which can operate the coordinate input unit 3 according to the contents of a display displayed on a liquid 
crystal display 2. Moreover, also in this example, the coordinate input unit 3 is considered as the configuration which carries out a coordinate 
input by pressing Penn 4. 

[0023] It is the display of a matrix type and the liquid crystal display 2 is considered as the configuration filled up with liquid crystal 21 for 
example, in the eel 15 formed with the glass substrates 5 and 6 and frame 7 of a pair. Moreover, polarizing plates 9 and 10 are arranged in the 
outside of each glass substrates 5 and 6. Two or more transparent electrodes (not shown) are arranged so that it may see to the glass 
substrates 5 and 6 of this pair superficially and may intersect perpendicularly with them mutually. 

[0024] This transparent electrode applies a signal level to the transparent electrode which is arranged in the longitudinal direction (the 
direction of X), and the lengthwise direction (the direction of Y) so that it may extend, respectively, impresses an actuation electrical potential 
difference to the transparent electrode which extends in the direction of X in order, and extends in the direction of Y, and when electrical- 
potential-difference impression is carried out at each electrode of both, it is considered as the configuration which performs a liquid crystal 
display in the location (it corresponds to a pixel) concerned. In addition, although the example which adopted the matrix type liquid crystal 
display is given in this example, it is also possible to use the liquid crystal display of other configurations, such as an active-matrix mold liquid 
crystal display. 

[0025] Moreover, the coordinate input device 3 is constituted by the resistance film type tablets 11 and 12 of a pair, and by pressing a 
predetermined location by Penn 4, the resistance corresponding to a press location occurs and it is considered as the configuration which 
' detects a press location by detecting this as an electrical signal. 
[0026] The resistance film type tablets 1 1 and 12 are used as the respectively transparent base film with the configuration which arranged the 
transparence electric conduction film, and opposite arrangement of the resistance film type tablets 11 and 12 is carried out through a spacer 
17 so that each of this transparence electric conduction film may counter. Moreover, reference voltage is impressed to the transparence 
electric conduction film in this condition of having countered, a fixed period. Therefore, by pressing a predetermined location by Penn 4, each 
transparent electrode contacts and flows in the press location concerned, and thereby, the voltage signal by the resistance partial pressure 
between each transparent electrode (resistance partial pressure according to a press location) occurs among both transparent electrodes, and 
can detect a press location based on this voltage signal (in addition, refer to JP.6-1 75766A for the fundamental configuration of the 
coordinate input unit 3). 

[0027] Adhesion immobilization of the coordinate input unit 3 considered as the above-mentioned configuration is carried out at a liquid crystal 
display 2 using the transparence adhesive tape 13 (for example, Sumitomo 3M, Inc. make quantity transparence binder imprint tape #9383). 



'Here, the liquid crystal 21 with which it fills up in a eel 15 is explained. 
[0028] In this example, the liquid crystal with which orientation of a liquid crystal molecule was formed into the multi-domain as liquid crystal 
21 is used. Specifically, TIM mold display by which orientation of the liquid crystal molecule was carried out at random are twisted and using 
pneumatic (TN) liquid crystal is used for the liquid crystal display 2 concerning this example. 

[0029] As described above, generally the liquid crystal 21 formed into the multi-domain is called a polymer dispersed liquid crystal, and is 
considered as the configuration to which orientation of the liquid crystal molecule was carried out at random. If the liquid crystal 21 formed 
into the multi-domain sees on the whole even if migration occurs in liquid crystal 21 since the directions of orientation in a multi-domain differ, 
respectively, the orientation of liquid crystal is equalized. This is explained using drawing 2 and drawing 3 . 

[0030] Drawing 2 and drawing 3 expand and show a eel 1 5, and it fills up with the liquid crystal 21 formed into the multi-domain among the 
glass substrates 5 and 6 of the pair by which opposite arrangement was carried out In addition, although many continuous lines are indicated 
by each drawing in the eel 15, this continuous line shall show for convenience each orientation direction of the liquid crystal in the domain 
(field) of illustration which exist in a eel 1 5. 

[0031] Drawing 2 shows the liquid crystal display 2 in the condition that thrust is not impressed. As shown in this drawing, the liquid crystal 21 
formed into the multi-domain has the direction of orientation for each [ existing / much ] domain of every. Moreover, drawing 3 shows the 
condition that Thrust F was impressed to the liquid crystal display 2, and bending occurred in the glass substrate 5. As described above, when 
bending occurs in a glass substrate 5, liquid crystal 21 moves in the direction shown by the arrow head A in a eel 15. 

[0032] However, even if the liquid crystal 21 formed into the multi-domain is in the condition that thrust is not impressed, as shown in drawin g 
2 , it is a configuration with the various directions of orientation the whole domain. For this reason, even if liquid crystal 21 moves within a eel 
15 and the orientation approach in the domain near the pressing point changes with these migration, if it sees on the whole, the orientation of 
liquid crystal 21 is equalized. Therefore, thrust is impressed, and even if bending occurs in a glass substrate 5 and liquid crystal 21 moves to it 
by this, fluctuation of permeability can control generating of display turbulence few. 

[0033] Moreover, since the liquid crystal display 20 applied to this example as described above is the configuration which carried out direct 
adhesion immobilization of a liquid crystal display 2 and the coordinate input unit 3 using the transparence adhesive tape 13, it can attain thin 
shape-ization of a liquid crystal display 20. Furthermore, since the gap section 14 does not exist conventionally which was shown in drawing 1 1 
unlike the liquid crystal display 1 1 of a configuration, decline in the permeability resulting from the gap section 14 can be prevented, and it 
becomes possible to realize the clear display screen also by this. 

[0034] Drawing 4 shows the liquid crystal display 25 which is the modification of this example. Although considered as the configuration which 
used the resistance film type tablets 1 1 and 12 as a coordinate input device 3 in the 1st above mentioned example, it is characterized by the 
liquid crystal display 25 concerning this modification adopting the electrostatic-capacity type tablets 27 and 28 as a coordinate input device 
26. 

[0035] This electrostatic -capacity-type coordinate input device 26 impresses predetermined potential to each electrostatic-capacity type 
tablets 27 and 28, and is considered as the configuration which detects a press location by pressing by Penn 4 by detecting that the 
electrostatic capacity between the electrostatic-capacity type tablet 27 and 28 changes. These electrostatic-capacity type tablets 27 and 28 
are arranged by the opposed face of the glass substrates 5 and 6 of the pair which constitutes a liquid crystal display 2, respectively. In 
addition, it is the same as that of the 1st example to use the liquid crystal formed into the multi-domain as liquid crystal 21. 
[0036] Although glass substrates 5 and 6 bend inevitably by press actuation of Penn 4, since liquid crystal 21 is formed into the multi-domain 
(in order to change electrostatic capacity), the liquid crystal display 25 considered as the above-mentioned configuration can prevent 
generating of display turbulence for the same reason as the above. Moreover, since the liquid crystal display 25 concerning this modification is 
considered as the configuration in which the coordinate input unit 26 was built into the liquid crystal display 2, it can attain further thin shape- 
ization of a liquid crystal display 25. 

[0037] Drawing 5 thru/or drawing 7 show the liquid crystal display 30 concerning the 2nd example of this invention. In addition, although the 
liquid crystal display 30 concerning this example is considered as the configuration which used the transparence adhesive tape 13 for the 
upper part of a liquid crystal display display for the coordinate input unit 3, and carried out adhesion immobilization like the liquid crystal 
display 20 concerning the 1st example shown in drawing 1 , since the configuration of the coordinate input unit 3 is the same configuration as 
the liquid crystal display 20 concerning the 1st example, it shall expand and show only the liquid crystal display display 31 which serves as the 
description of this invention in drawing 5 thru/or drawing 7 . Moreover, in drawing 5 thru/or drawing 7 , the same sign is attached and explained 
about the same configuration as the configuration shown in drawing 10 thru/or drawing 13 . 

[0038] The liquid crystal display 30 concerning this example is characterized by establishing the obstruction 32 which regulates migration of 
liquid crystal 8 (it is not the liquid crystal formed into the multi-domain) in the eel 15 which constitutes the liquid crystal display display 31. 
This obstruction 32 is considered as the configuration which is formed in one side of the glass substrates 5 and 6 of a pair, or both sides, for 
example, looked at resin, such as polyimide, superficially, and carried out patterning to the shape of a cross joint. The probability of the 
patterning technique of polyimide is carried out, and it is possible to several micrometers processing. The height of an obstruction 32 is set to 
5 micrometers in this example. 

[0039] Moreover, the height dimension of this obstruction 32 is set as the dimension equal to the clearance of the glass substrates 5 and 6 of 
the pair which constitutes the liquid crystal display display 31. Therefore, as shown in drawing 5 , it can function also as a spacer which holds 
the glass substrates 5 and 6 of a pair in the condition of carrying out predetermined distance alienation, and the clearance of the glass 
substrates 5 and 6 of a pair becomes fixed over the whole surface, and also by this, an obstruction 32 can stabilize the orientation of liquid 
crystal 8, and can realize a good screen. 

[0040] Drawing 6 and drawing 7 show an example of the arrangement location of an obstruction 32. As shown in each drawing, the Rhine-like 
section 34 for forming each pixel 33 between the adjoining pixels is formed in the shape of a matrix, and the obstruction 32 is formed in the 
crossover location upper part of this Rhine-like section 34. 

[0041] Moreover, the obstruction 32 is constituted so that the perimeter of each pixel 33 currently formed in the liquid crystal display display 

31 may be surrounded 20% to 80%. The range where this obstruction 32 surrounds a pixel 33 is determined by the thrust impressed by the 
viscosity of liquid crystal 8, the magnitude of the liquid crystal display display 31, the magnitude of 1 pixel, and Penn 4 grade. 

[0042] In addition, in this example, as shown in drawing 6 and drawing 7 , it considered as the configuration in which an obstruction 32 is 
arranged in two locations on the diagonal line of each pixel 33 at a time, but as mentioned above, in the perimeter of each pixel 33, if it is the 
configuration which can surround 20% - 80%, the arrangement location of an obstruction 32 will not be limited to this. 

[0043] As mentioned above, by this example, since it considers as the configuration which established the obstruction 32 between the pixels 

32 adjoined in a eel 15, even if thrust is impressed to a liquid crystal display 31, migration of the liquid crystal 8 in a eel 15 is regulated with an 
obstruction 32. Thus, by controlling migration of liquid crystal 8, since turbulence of liquid crystal orientation is also prevented, the fitness 
which the permeability of light is stabilized and does not have display turbulence can realize a screen. 

[0044] Moreover, since a liquid crystal display 31 and the coordinate input unit 3 are the configurations that direct adhesion immobilization was 
carried out using the transparence adhesive tape 13, the liquid crystal display 30 concerning this example can also attain thin shape-ization of 
a liquid crystal display 30. In addition, in the 2nd above-mentioned example, by processing polyimide for an obstruction 32 showed the 
configuration which formed the cross-joint-like obstruction 32 in one. However, as it replaces with this and is shown in drawing 8 and drawing 
9 , it is good also as a configuration which forms an obstruction 36 by preparing the straight-line-like bar 35 which consists of polyimide which 
has the thickness (2.5 micrometers) of the one half of the thickness dimension (5 micrometers) of the obstruction 32 concerning the 2nd 



"example, and pasting up the two straight-lines-like bar 35 for this in piles in the shape of a cross joint in each obstruction formation location. 
[0045] 

[Effect of the Invention] According to this invention, the following various effectiveness is realizable like In claim 1 thru/or invention of 3, 

since, as for the liquid crystal formed into the multi-domain, the directions of orientation in a multi-domain differ, respectively even if a liquid 
crystal display is pressed and migration occurs in the liquid crystal in a eel, since the liquid crystal with which orientation of a liquid crystal 
molecule was formed into the multi-domain is used, if it sees on the whole, the orientation of liquid crystal is equalized and fluctuation of 
permeability can control generating of display turbulence few. Moreover, since it becomes possible to set a liquid crystal display and a 
coordinate input unit in a direct pile, and to arrange them, thin shape-ization of a liquid crystal display can be attained. 
[0046] Moreover, in invention claim 4 and given in five, since migration of the liquid crystal in a eel is regulated with an obstruction even if 
thrust is impressed to a liquid crystal display, the turbulence of liquid crystal orientation is prevented and the fitness which the permeability of 
light is stabilized and does not have display turbulence can realize a screen. Moreover, since it becomes possible to set a liquid crystal display 
and a coordinate input unit in a direct pile, and to arrange them, thin shape-ization of a liquid crystal display can be attained. 
[0047] Furthermore, since the clearance of the substrate of the pair which constitutes a eel from invention according to claim 6 by using an 
obstruction as a spacer can be kept constant, also by this, the orientation of liquid crystal can be stabilized and a good screen can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the whole liquid crystal display configuration which is the 1 st example of this invention. 

[Drawing 2] It is drawing in which expanding and showing the inside of the eel of the liquid crystal display which is the 1 st example, and showing 
the orientation of the liquid crystal before thrust impression. 

[Drawing 3] It is drawing in which expanding and showing the inside of the eel of the liquid crystal display which is the 1st example, and showing 
the orientation of the liquid crystal after thrust impression. 

[Drawing 4] It is drawing showing the liquid crystal display which is the modification of the 1st example. 

[Drawing 5] It is drawing showing the liquid crystal display arranged by the liquid crystal display which is the 2nd example of this invention. 
[Drawing 6] It is drawing showing an example of the arrangement location of an obstruction. 
[Drawing 7] It is drawing showing an example of the arrangement location of an obstruction. 

[Drawing 8] It is drawing for explaining the liquid crystal display which is the modification of the 2nd example of this invention. 
[Drawing 9] It is drawing for explaining the liquid crystal display which is the modification of the 2nd example of this invention. 
[Drawing 10] It is drawing showing an example of the conventional liquid crystal display. 
[Drawing 1 1] It is drawing showing an example of the conventional liquid crystal display. 

[Drawing 12] It is drawing showing conventionally the liquid crystal orientation condition of the liquid crystal display in the condition that thrust 
is not impressed, in the liquid crystal display of a configuration. 

[Drawing 13] It is drawing showing conventionally the liquid crystal orientation condition of the liquid crystal display in the condition that thrust 
was impressed, in the liquid crystal display of a configuration. 
[Description of Notations] 

2 31 Liquid crystal display . 

3 26 Coordinate input unit 

4 Penn 

5 Six Glass substrate 

8 21 Liquid crystal 

9 Ten Polarizing plate 

1112 Resistance film type tablet 
13 Transparence Adhesive Tape 
15Cel 

20, 25, 30 Liquid crystal display 

27 28 Electrostatic-capacity type tablet 

32 36 Obstruction 

33 Pixel 
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wsimmt . MiB-b a- zmm-r & ->tf©««©4>& < 4 
g. 

[ ffl3$I 6 ] M3cS 4 * tctt 5 8B»©iKai£j%&atc 

wiaws*. m^—n<owsL^mmmm^-td\m 30 

[0 0 0 1 ] 

tcsa-T* ^xywi mm xt>mmt tfsta^tn* fc« 

JiTjf ffl&fp-f S c 4 «fc 0 aJSKKc £ £ <fc 5 (c 40 
tifiSU/c *>©#!<& -5. 

[0002] c©«©?gafimSigT*B. -oa^u 
7 r -<x7-b'C*^>^^ttji-ejiPEai^$nTfc. fga 

[0 00 3 ] 

[«£*©SfBi a 1 0 b. se*©«a^«s 1 ©nr- 
m^rmfiaat?**. raia^-r«a3iw*« 1 1*> so 
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i$nr*so. ^A^a3©TSu«:jffiaf r -/xyu 

^2©S^*5*Tfcft£8§J&4£*lTt,>£ 0 u-o-c. m<t 

[0 0 04]S D B 9 f-(X7 - U-f2B 1 — 2t©#7XStS 
5, 6<t»ft7«:J:«3^snSH2JH*gK?Ka8Jfe?is* 

tt<S7t«9, 1 OsWEKSn-CL**. ffitHA^S? 
g3B-#©ffittM:£;£:/L-:< r- 1 1 , 1 2«cj:«)l*J5S 
$nr*5D. •^>4r-BlfS{4a ; &WEEt-?>C<!:CCj;0f¥ 

Ki&wtc*imbtcmmm$Lb, onzmMmmux 

£ c £ ic J: "3 if EEfigS- tfcfcrr £ 3 nx t > 
[0005] ±ia©i&aii^g iB. 110 tc^$n 

£J:Mc, ^a7 : ^X7'n'2©±a5K:ffi^A^i?g3 
©fc©. 1 > 4 (Ct 0 1®A^81 3 ^J¥E»fp-r S 

<!;. ccfflEftB^af 1 -* ^-7"n'2cc4 ) En«n3n**7 

Xii5mTlJl C©J; i 5iC**'5'XaS5(C» 
*sW»*-r*4. ffEj±oaflS©Bf®KH (ft. 3 c 

[0006] *crfie*Ttt. s 1 1 «c^3ti*«aa 

^Sll l©<t5CC. ^t^^ X^U-^2 iJ^SA^S 
«3£©H«:|HIIKapi 4*J&au HI«A*Sai3 4«i 

ffl»ffr*ci«:«fco^-rafliEti*iaii«wi 4-c® 

Br O jRSf* -i * :/ U -f 2 S tifc t, > «fc 5 flte£-T -5 C 
t tc =t 0 a^5L4a©l6^*|»±-r * C <b*^f t>nT^ 
/c 0 ft. 0*1 BT5Vr©WWA#8K3fcfig#*-* 

[0 00 7] $/cffe©^'ffi£ L/TB. JfEtJ^a^^ 
X7-U^2K£I3n^J:^K, {S7c^9©±gp (ffi 

fcfitfis©^aa^gfesi63 nn»s„ 

[0 00 8] 

■5 £ . jKSf 8 ^ ^ ^ u ^ 2 ©affi £ laRen 1 4 ccsis-r 
■5^WBDT©JSS**W < . j»a*3W£Tb'CBHr»iB[ 

[0009] ±t2^aa^s 1 1 ^fitg^n^ 

^ISS (0IX.B. S^flS^) «/j^SM{b^MSn 
r^€>*5, fg a ^7 r ^X7-H'2£ffi^At»Slg3£©ra 
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[ooio] *^«±iEo^«:ffi*-c$^n/c4>©r 

fiS*ingB*««T 3 C £ £ S lft £ IT 
[0 0 1 1 ] 

t^s^si&aiUj&gtcfci^-c Uie?£JKz)?£g# 
^■©egi** k y * >{ts nrt> s c t 

[0012] i/c. n^m2im.<ommx'\s.. m^m\ 

(TN)ffif^^l/-f%«l>SCi*«ti1-5 

^©rfes., 

[0 0 l 3 ] ff3c3B3iBiS©^WC«> f»3}<JIl 20 

/c. »^4I2tB©^-Ctt, *t|S)ifil£3*i;fc-*t©« 
ffir «wttflP*ff 5 «fiX<h 3 hfcigr -f X :/ U -f i . 

f«iB^7 :r ^x7-n'(cMfe^-sriB^$n > jiraiES 
-r-5&©-c&£ 0 30 

[0014] gfc. lf^ffl5IBtg©%BjT«. i*S4 
IBigO^^^gtCtJOT, BUlB^Stt. MIB-fe^ 

wis-*-*— **©«iR©*i>& < £ t>-*-tcs»$tirt»a 
e&*«F«±r*t>©r*s. 

[0015] Etc. »«316Btt©»iat?tt» lf^J14 
*fctt5IBtt©«B*53RBK:*Jl»T. BUlB^S^. BU 

[0016] 

mm: cc-c, iss^-r x:7^2Kire;w>5Epjjn$ 40 

SLn^^-rssscc^^r^-rs. 112a, »ee 
^Ensnsntrt^i^n©^^-* 2£tt;l 

tUS. &5fe©ffiii$*%gH 1 . 1 IB. &H8<hL-C 
f?r;£©SBfa (HI 2«c. Efitf»*ttJ&W«:^T) £W 
Ofci&a^fll^TVfc. — St©**7xa«5, 6 

tt^»TUfl&&fltl$£3trC 

[0017] c©fc«>. 0 1 3{c^;?n5<fc5«:. JfJE 
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a$w*» 6 ^-r^flijiE o c «AiMwant u g 5 „ 
c©Ei»i©antcieHOT36©aaii^*>saftL/. ±sa© 

[0018] ±82©^«C«*. 1 7bM3©^-c 

(c^H^t^^a^fift. r£a$H^^>#AK:i2 
**jfEEStir*ji/rt©jBta(c»tt36*»^L-cfe. •wu* 

F ^ -f >-fb 3 n/dga«v;U?- F ^ -i >F«3©1B|SJ*|6J^ 
jttmtzZtcisb. £{rr^ft«$a©iBfatt¥i$rtl:i* *x 
r*s 9 . i§jfi^©^«|«:4>& < _tiB©a^SLtt©#&££ 
jqjffHj-r£c£*5-c£3„ 

[0019] ft#^4&t>*5fB$£©#PJ3r«. -fe 

rt(c4sW*»a©»ttt3:»SK:<fc»3aiWSti*. 

aiBfroankiaitsn ^©a®*tt^L^ 
^SLn©^^as?*«®^^-r s c £**-?££„ 

[ 0 0 2 0 ] Etc. W^»6IBti(©^^-c«. we**. 

^©MfflffiK*-£«Cfl^C£#t?**fc8b. CfttC 

<fc -o r fe«S©SiSi*3c5£ftr *a»&iinB%s©s-r ^ 

[0 02 1 ] 

[HiSM] ^^^©^Sifiaitco^-cHBttttcSiDjg 
15.11 lZ*m}<DMS 1 ^6S««I-C* & 2 

o*si,T^s. ^inifewc^€>^a«^a2o» 

ft*»17!jM3CcKST?>fe©r*0. jKA2 i©sa 

-r-S4>©r$>5,, 

[0022] wt. m£k3k*m&2 (xommicm-c®. 

WTZ. 016cte^T > m 1 O7bM0 1 3 ic^Ltc 

©Tawc«a^ ^7 - b^2 ©a^^fton^fliisi 3 
zmmtsn-c^z. ztc. *mmmic*5i>~ci>> mm 

tJjmm 3 tt-<> 4 *W KT ?> cticXK) mUXMr £ 
[0023] isa^-f 2 ti. mtfv h 1 ;^ 

XS©f •(X7'l/-{T$>') > -5ffO*7Xif5, 6i 

fcflUSiSft-C^S. S*'5XS«5, 6©^ff.iJ 

tciiOMfcSo. 1 o^iB^snrt,^. C©-SPt©^f^ 



5 

[0024] c©j§njn»;j:. (x^isj) &o*ta 
(Y^[aj) tc^HaETSJ^ERSh-rfc*). x 

x\t-? h » * xss^f ^x^u-f l/cF!*^ 
-cabs. 

[oo25]3Efc, HAMg3 a— ^oaasmsif 

S&S* WET £ C t te «fc 0 Jf BEttBtc*H£ UfcJBta** 

[0 0 2 6 ] SKRaSif^U » Ml, 12 K*c* jMB 
Aj:^ - x 7 ^ ;u a (cSB^miS^IBS: b it^n 

7£:frL-Cffi5t|g5£*7'U? HI. 1 2tt*ffaER3 

=&wet 5 c i t,c j: k> mmsmamrc^m^maa^m 

feStCjC 0 fcfifa#ffi ) (C«fc2> SJEff *ftSH MMHIII 
fc*6£U C©*E«#fcS^*JiWEfidB«:tfta-r*C 

unwwe - 1 7 5 7 6 6#&«*#jHsnfci>) . 
[0027] ±ie»fiX i § nfc^A^^a 3 it. mm 30 

Wailltt«fflllE¥^-^# 9 3 8 3) ^ffl^r^Sf 1 -* 
X^U-/ 2«:}gi»Il5£3tt€>„ CCT, -fe;H5rtK5t 

[0 0 2 8 ] *Hft«t?tt. $n.2 1 i LXmgJ&O 

mmwvn'* f^ -r xtsn/c^^ffl^-ct^. 

fcJKtt. #lt*6Wc^S?foii:r-f X^U-( 2B. 

^-*5^>^Aicffi(&j3nfc^on^v7-^ (tn) 

[0 0 2 9 ] JhfE0/c«fc5(C, vjU^ F^< Xb3nfc 40 
SEA 2 ltt-JKKK^^tSffijKftiWiti. 

#7>#A&cEft3*i/dfj&£3*rc<,>-5. v^f^ 
-f>ftSftfc*S2 l B. Fy -f>rt©Ei°i:fr|fiJ 

«^ItCotl^fcJ!)(C, ^2 1 (C»^lt 

m 2 a o ; 0 3 % « t» r agon -r 4 . 

[0 03 0]I2MI3» 1 t;H5«Altit 
fc©T?*9. #frEl£3tt/c-*r©:tf^XS«5, 6© 

ft. SStC«H2JH 5F*3tC^©|^J5iSB®Snr 50 
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a7K©ffifi±> COgatttisA'l 5rtCC«BR# 
fiT&F^-O rtJcto»S«ft©£Efa:fr6l* 
7SL/Tt^fe©i-r-2> D 
[OO3U02B, lflE*3&SEPttlStl-Cl^«ct>t^© 
^f t ^X'7"b-(2?:^L/Tt,^ < , |5I0tC7n3*iSJ;5 

tc % vju? -f >{t3ftfc*j&2 i b. gs-gtifffi-r-s 

EE^3 F -t X -7 U A 2 tcEPJtlS X«S 5 (C 

^**?^Lfctfl»*7jsO"C(,»S. mf IB L # 
5X^5 fc»***|8£T* £:£«:<*:•). jRS2 1tt42 

jh srtKfct^r^EPAr^T^^Krr-s,, 

[0 0 3 2 ] Lfr&K:. F^>f >{b3ttfc?&II2 

i b. JfE^Epjnsn^i^^tcfeor &H2cc^3 

ft£<fc 5 ICS F^ A >S(CfI<? ©Eft#ft£WL/d§)£ 

r&s. c©fcii>. J&H2 i*5-fe;n 5rtr'^sjiu-cc 
O8WcJ:»)»ESBeH0 F^ A >rt©Efa:fr?£*^fb 
Wctttfe, £f*T?**itf «#i 2 1 ©Eft B¥#rtb 3 

& . aa^©a!tt»ii>«c < si*£Ln©#£££ffljftij-r s c 

[003 3] ±ISU/cJ; 5 K*|Ofi««:«SjRa 

ZZ>„ IK, 0 1 ltC7nOA:Se*«)iS©iRaa^SaBl 
[ 0 0 3 4 ] 04«. 45Ut«©^Wt?*-5*a«^ 

A*«aB3 tu-cm.mmxzT'uv h i , i2«m» 

SA^«g2 6 i LrfllfiS^^U h 2 7 , 2 8 

[0035] c <m?§&m3&>wmxji$m. 2 6 s 

fpmga^ ^7Uyh27. 28 (C^fS©mfi[^EPfln b 

vb27, 28 r H i©#m^a^^b-r sci *mn? z> 

Ci«c«tt3JiPBEfi«©*ttB*ff5«fiSiStirt»5. C 
©i«gl^^^2 7, 2 8H, iif^X7-U 
2**li£-rS-*r©^5X*«5. 6©*fl^B5K:^Ar 
EH3nrt>5. ft. ffiM,2 1 £Lrv;l/^F>-f>-fb 

3 tifcifcifB^ffl t> * c t b Jdi HJSW t a . 

[0 0 3 6 ] ±ia«RS£ L7bffiASn%ttK2 5 B. ^> 
4 ©flreEtfcfEK: J: 0 xlfi 5 , 6 *^tf #s 

(#«Sa*SE<fcS-tt*'i&R3W*S*:«>) . ?Sb12 1*5 
-?y^ Y * 4 >it$tiXl>2>tc!b, ±E£|5ia©ffl6K: 

j:«5«^an©«s*w±-rsct*Jr*a. * 

^WKC^SjS^^g 2 5 B. jRfi^ ^7"U-f2 



C5) 

7 

tcmn\jJgiS2 6 ^aa&ii* titcm^t £ftTt>-5fc 
?0tilSt*nil©2 5©jg&£?ism:£0£c<!:#-e# 

[003 7115 TbMH 7 «. ^mXDm 2 HjfeWcGfc 

mn>m.mmm3 o @ 1 tc^ u/c^ 1 usswc^se 

SbfcifJ&iSJrC^&j!^ JStSA7}«g3©«»i5tWfff 
1 H»JtC^S?g H 1^^^2 0 ±m-Mf&X$>2>tc 10 

fn^-t z-y'uj 3 l ©^ffi^brstfeoi-rs. $ 
fc. HSTbS^tcfc^T. IS 1 07b3EEI 1 3&C7nLfc 

[0038] *m&mtcm2>mii£i7Km&3 o«. 

©KH3 2&J— Jt©^7XSfi5, 6©— ^. ^cl*«)K 

*(c^snT*j«3 , u -y s F^©tuii-£¥® 20 

ftHCBX +mK tc > - - > ^* h teffi f& 1 3 tiX i, . 

m © »nx $ -c aim-c h z> . ^usCTr unm. 3 2 ©i^ § 

[0 0 3 9 ] C©P»S3 2©i»Slfffi». 

^f^7'U>f 3 l5:M1-5-*t<D*'5Xifi5, 6 
©«BIS«li^L/i»*ffiK:«3estirt»s. S£oT. ^ 
5(C7k£*iSJ:*>&c, BS3 2tt-)it©//7^ifi5, 

6 zttfemtmrn 3 ^tciRm^mm-r lx 
hmmu, j:^t-M©*7xi«5, 6©mraiE8i» 30 

[ 0 0 4 0 ] m 6 RtfH 7 P*g3 2 ©BfiSfiEg©- 
RfltCH:-&iaX3 3€:ilifiSf •2>/cd6©-5-Y>«SP3 4*5v 

h y 9^xtttcjgssstirfcD. PtH3 2»c©v-r> 
t^sp 3 4 ©3SM{ag±gPic?fj)s ?nru5 0 

[004 1 ] * tc. m&3 Zitms&m? 4 X-7l>J 3 

1 (Cff^Stirt^SiS^3 3©JlH ; Sr2 0%~8 0% 40 

H*"r*<fc5«fiS3tt'ri»S. C©|5fiit3 2j»jg3 3 

sn^flpBE^^c j: o testis. 

[0 04 2]©, &nMWicis\,>-ax. m 6So*a7 

ij*SttSJ:$«:. gl3 2^BiS3 3 ©*tftif§Lh©{i 

mm 3 3©jaH^2 o%~8 0 96*iB«rc*sniRjre* 

50 
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[0 043 ] ±12© J: 3 Cc*^iS^I-C«. t;H5 ft© 

BHrr*iiBR3 2ratc©H3 2*»wfci«fi5E4snri> 

Sfcto, JfBE^anRS^ -f ^ H 3 1 KEPfllS 

fc v -fe;H 5rt{cteW-2>^[Bl8©^S!)«KS3 2tc<fc») 

8W3*i*. C©<fc5tc. mn,8<D®mwm2ti2>c 

tic J: 0 , jRfiEfi|©ati*>l»±3 ti*fe«&*©SBi* 

ttSJE L^an©tt c»fi»*siBii*3egr & t £ #-c 

[0 044] *|*%0!|CCffi&ft&aCTK83 0 4> 

3*fflt>riafissaffffljE3n/£«s£-c**fc». 
«a«ssigiB3o©«[SMb%iasci3&sr*s. ft. ± 

BeU;teSJ2lS»«rO\ BH3 2^'H; FSrflnXT 
S C i IC «fc *) . +^tt©»S 3 2 &— f*WK3Ji£ Ofc* 

a;^L/c 0 u^-scc. cti(cft^.rS8R.o'S9K:^ 

§n-sj;5(c. mzmmmvz%^mm.3 2<Dm^m 

(5Mm)®^Of$ (2. 5 Mm) &WT£#y Y 

fisa«K4jt»f 2*©B^^^- 3 5 z+^mcmtix: 

[0045] 

[2SHB©8j*] ±a©iB<*»W«:j:n«. TIB©«^ 
©»**J(PHrSCi*J"C*S. IB*«17!rS3CE)«iB 
"Ctt. JM^f-©Bfll#vjl.?- F ^ ^ ^itZtitcm&Z 

©^Htc^Eb^iL-Tfc. -rrt^F-X-f >fb£ftft:8E 
a«v;l/^ F^ >F*g©ffi[Sj^T&I*^^S^-Sfc«{). ± 

^-c^-ntf ^ B B B ©iE[fej aw-mt s *s o . sm^©^ 

[0 046] $/c. W*ra4RO*5IBtg©^HJt?{*. 

be?3 f ^ ^ y w a t,c Eiwra 3 nr e> -fe ;n*gtc fc w ^ 
nwE5±sn. *©aB§*»3c5£i/*^SLn©tt(r>^» 

[0 04 7] f(C. gfl*^6SBtt©#feW'Ctt. ©g^X 

its©(H8iraBi*— scc«-oc£^-e#3/cto. cntc 

[H 1 ] *««©» 1 HJfi«r*SiR««^gB©^# 
[i2]f 1 H*6^-C*^jga«^g©-te;H^^J£A 



[0 3] minnmTtoztiffi&^wfD-tetoto&ikk 

lis] ^mm<Dm2mmm'c$>i>m^m^mm.^m. 
[@6] mm<Dmw>{&m<D-mz7Tk-rm-c$>z>. 

[07 ] l^l£©ISt&{i§©-m^T0^&£ o 

[08] ^^<Dm2mmm<Dmmr^^m^m^ 

[09] *^Hj©i 2 mmm<Dmmv$> zm^m^m 

[010] fi^©jgs^»a©-F!i^^0-c*s„ 
[0in mt<Dm£kmmm.w<D-M*9K-?W'c$>z> c 

[012] ti^^cD^^SIgtcfc^r. JWEW 
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[013] S£*«ia©iiEasi^iiE«cc*jc»'r. j*ee&# 

2.3 1 I 0 B a f^7 - l/-f 
3. 2 6 ffiiA*>i£g 
4 ^> 

5, 6 *7X8S 
10 8,2 1 f&H 
9 , 10 fibftg 

11,12 mm^^v-j v 
i 3 jsmm»f—7 

1 5 -fe;b 

2 0, 2 5, 3 0 iKA&ct&S 

2 7, 2 8 #«gJBSC3»^U» h 

3 2, 3 6 PS® 
3 3 jffl^ 
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